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Assignment : HW: shell

In-class assignment: shell

This assignment will make you more familiar with the Unix system call interface and the shell by implementing several
features in a small shell. You can do this assignment on any operating system that supports the Unix API (a Linux
Athena machine, your laptop with Linux or MacOS§, etc.).

Download the skeleton of the xv6 shell, and look it over. The skeleton shell contains two main parts: parsing shell
commands and implementing them. The parser recognizes only simple shell commands such as the following:

1s = y )

cat <"y | sort | unig | we > yl
cat Ii

rm

1s sort | unig | wc

rm vy

Cut and paste these commands into a file t.sh You can compile the skeleton shell as follows:

% gce sh.c

which produce an a.out file, which you can run:

% ./fa.out = t.sh

This execution will panic because you have not implemented several features. In the rest of this assignment you will
implement those features.

B HEMEEE, RAERIGEgithubE, A RXMELEKT ...
https://github.com/jasonleaster/MIT_6_828 assignments_2012/blob/master/sh.c

T 2 T R shell SR B 4347 ik

http://blog.csdn.net/cinmyheart/article/details/45122619

Part 1: PC Bootstrap

X —E0 43 AR 4 B AN B 4 ff F gemuflgdb Bk i kernel...

P terminal, #H#EAF/labHF, R HFH—AN Amake gemu-gdb 5 —AM%i Amake gdb, B 7] & 2 T T K
i T


https://github.com/jasonleaster/MIT_6_828_assignments_2012/blob/master/sh.c
http://blog.csdn.net/cinmyheart/article/details/45122619

jasonleaster@jasonleaster-Y480:~/Moder_Operating_System/MIT_6_828/1ab% 1s
boot CODING conf fs GNUmakefile grade-labl gradelib.py handin-prep

inc kern 1ib

jasonleaster@jasonleaster-Y480:~/Moder_Operating_System/MIT_6_828/lab$ make gemu-gdb
*%

*% Now run
ok

'make gdb"'.

lgemu-system-1386 -hda obj/kern/kernel.img -serial mon:stdio -gdb tcp::26000 -D gemu.log

@ ® @ jasonleaster@jasonleaster-Y480: ~/Moder_Operating_System/MIT_6_828/lab

(gdb) u /20
Function "/20" not defined.
(gdb) x /[2@
Oxfed6a:
Oxfed70:
Oxfed76:
Oxfed79:
Oxfed7b:
Oxfed7d:
Oxfed7f:
Oxfed81:
Oxfed85:
Oxfed88:
Oxfed8d:
Oxfed90:
0xfe096:
Oxfed98:
Oxfed9c:
OxfePal:

mov
mov
jmp
push
push
push
push
sub
mov
mov
mov
mov
mov
mov
mov
and

50x7000,%esp
Sﬂxfzcoc %edx

S0xc,%esp
%rax %cst

%ecx ,%edi
SGx:OGO %eax
%ax,%es
%es:0xf7a0,%al
%al,0xa(%esp)
SOxffffffcc,%eax

uration
of GDB.

The target architecture is assumed to,K be 18086
[feea:fffo] axffffo: 1jmp S0xfO0e0,50xed5b

exeeeefffe in 27 ()
+ symbol-file obj/kern/kernel

XEEMERintle 8086. HRARNM (L) KIRHE,
A LARIFTHLE 36— %18 2, T bk R OXFFFFO. #E b2 87,CS ==

TR,
OXFFFF

AR RS " Jash AR E " 24T ECT H EIlink:

mergedep.pl obj wuser

Attempting to continue with the default 18086 settings.

AEBRREZNBIOSE BN BH T RALH B EHEM, gdbifii fkstepMnexti &#2 A GEH KI(F

ZHERRAE B), R A BATHATIC S48 < K stepidk
il

LA, HER—AD?0KER, JETHEITIESAEETREN


http://blog.csdn.net/cinmyheart/article/details/42064253

The PC's Physical Address Space

We will now dive into a bit more detail about how a PC starts up. A PC's physical address space is
hard-wired to have the following general layout:

L R— + < OxFFFFFFFF (4GB)
| 32-bit |

| memorymapped |

| devices |

I I
AVAWAVAAA

FAVAVAVAVAVAVAVAVAVAN
| |
|  Unused |

o e + <- depends on amountof RAM

e + <- 000100000 (1MEB)

| BIOSROM |

e + <- Ox000FO000 (960KE)
| 16-bit devices, |

| expansion ROMs |

e e + <- Ox000C0000 (768KE)
| VGA Display |

e + <- Ox000A0000 (640KB)
I I

| Low Memory |

I

Fononnemnnsennnanas + <- 0x 00000000

Exercise 1. Familiarize yourself with the assembly language materials available on
the 6.828 reference page. You don't have to read them now, but you'll almost
certainly want to refer to some of this material when reading and writing x86
assembly.

We do recommend reading the section "The Syntax" in Brennan's Guide to Inline
Assembly. It gives a good (and quite brief) description of the AT&T assembly
syntax we'll be using with the GNU assembler in JOS.

B> exerciselX A4, REMRBIL@EE, MAZRFKILYH, REREEMITT. BOHFENEAS
%.

B #iMintel 16bitf8086 & Ab A3 #F £ R A IMB L = | . . .

The first PCs, which were based on the 16bit Intel 8088 processor, were only capable of
addressing 1MB of physical memory. The physical address space of an early PC would therefore start
at 0x00000000 but end at 0OXO00FFFFF instead of OxFFFFFFFF.

JRTEN TAFRRRERT, FHRAFET R, HONT ZETRILEE. sty &M 7# W 0x1000007F45 .



The PC architects nevertheless preserved the original layout for the low 1MB of physical address space in
order to ensure backward compatibility with existing software.

Exercise 2. Use GDB's si (Step Instruction) command to trace into the ROM
BIOS for a few more instructions, and try to guess what it might be doing. You
might want to look at Phil Storrs [/O Ports Description, as well as other materials
on the 6.828 reference materials page. No need to figure out all the details - just the
general idea of what the BIOS is doing first.

#Bgdoisit <, WIEU. . .

Part 2: The Boot Loader

Exercise 3. Take a look at the lab tools guide, especially the section on GDB
commands. Even if you're familiar with GDB, this includes some esoteric GDB
commands that are useful for OS work.

Set a breakpoint at address 0x7c00, which is where the boot sector will be loaded.
Continue execution until that breakpoint. Trace through the code in boot/boot.S,
using the source code and the disassembly file obj/boot/bootasm to keep track of
where you are. Also use the x/i command in GDB to disassemble sequences of
instructions in the boot loader, and compare the original boot loader source code
with both the disassembly in obj/boot/bootasm and GDB.

Trace into bootmain() in boot/main.c, and then into readsect(). [dentify the exact
assembly instructions that correspond to each of the statements in readsect(). Trace
through the rest of readsect() and back out into bootmain(), and identify the begin
and end of the for loop that reads the remaining sectors of the kemnel from the disk.
Find out what code will run when the loop is finished, set a breakpoint there, and
continue to that breakpoint. Then step through the remainder of the boot loader.

HEWEBIOSHIfE R Z)E, RXARHMREIT G ATkernel KIS T
2K Bk 2)0x7COO0H b4k

When the BIOS finds a bootable floppy or hard disk, it loads the 512byte boot sector into memory at
physical addresses 0x7c00 through 0x7dff, and then uses a jmp instruction to set the CS:IP to 0000:7¢c00 ,
passing control to the boot loader.



Breakpoint 1 at @x7c@o

(gdb) ¢

Continuing.

The target architecture is assumed to be iB086
L 0:7cO0] == Bx7cOO: cli

Breakpoint 1, 0x@0007ce0 in 2?7 ()
(gdb) x /20
Ox7col: cld
Ox7co2: xor %ax,%ax
Ox7co4: mov %ax,%ds
OxX7cO6: mov %ax,%es

o o

Mreal modetJ]#:%|protected model, Huht FE M 16bitsZE H32bits! MEgdbiI AR [0:7c2d] F0x7c32iX Fhith
BER R RBATH AT AR R B — p

(gdb)
0:7c2d] == Ox7c2d: 1jmp $0x8,50x7c32
0:»:0000?(:2(1 in 27 ()
(gdb)
The target architecture is assumed to be i386
mowv $Ox10,%ax

M J& 18 2 ¥ B protected model T I H#E BBRIBBEE B, REBEH 2lbootmain. &, Bk¥bootmainz ik % B
THERR!

movl $start %esp

RRBAVE 2K R F K R

X R 73 7 B [B 2 — AR 23 1)

Be able to answer the following questions:



At what point does the processor start executing 32bit code? What exactly causes the switch
from 16 to 32bit mode?

Mreal model®k#% 2 protected model i i 71 4 #4147 32bit code

What is the last instruction of the boot loader executed, and what is the first instruction of the
kernel it just loaded?

boot loaderg jg —4THG:

(( (*)( )) (ELFHDR->e_entry))();

Where is the first instruction of the kernel?

H %R EM 2 EHELFHDR->e_entry$&[a K £z B, M ELFHDR 2 #5 7] 0x10000 (4 32 il 5 B #% # i struct EIf)

readseg(( ) ELFHDR, SECTSIZE* , );

X 8 id readsegf# 5 ELFHDR1S LARI4a 4k . 3X M W1 46 40 I B8 SR IR 2 4 E KA B4
FREMMIEEZHIEXANELFHDR->e_entry#R KA ENR ? RIC4wkernel5iig !

objdump -x ./obj/kern/kernel

S =T il a0, s WX DU
EXEC_P, HAS_SYMS, D_PAGED
FEiEHL L exee1ee08C

2% Flkernel {2 45 Hu it & 0x10000¢

B W SRS R IX Bkernel % —41E4) 2

movw $0x1234, 0x472

(gdb) b *Bx1@080C
Breakpoint 2 at 8x10808c
(gdb) c

Continuing.
=> Ox10000c: mMoVW S0x1234,0x472

ARSI kern/entry ST RIENE, BB R BIX ARG



Tkernel§i & fentry 175wl 218 Fentry.S XA U KIS R 45 bk

RICHwREF B —AentryI5F 5 ! valueZ20xf010000c Xt 2E A1 G EAZKA Ot T, BT
0x10000cH A=, Hi#E 0x10000c J5 & 0xFO10000CH: #a i K i

oooeoooe df *ABS* 00000000 string.c
oooeoooe df *ABS* 00000000
fo10008c .text 00000000 entry
fo101327 F .text 00000020 strcpy
fo10050e F .text 00000012

01080678 £ 3

XM — TR RT3, TR T 09 10 # R LK) LR AT .
LRI ARG (£12) BUE KRS (F1L)

((woid (*)(void)) (ELFHDR-»e_entry & GOxFFFFFF))(), r( {*}( ))) (ELFHDR-:»E'_E'ntry)}(}_:

KIVIX B RA FEREFEHE, TRIVEH K2014E KD R BA XM RbI B, XA HBYLEFA...

Many machines don't have any physical memory at address 0xf0100000, so we can't count on
being
able to store the kernel there. Instead, we will use the processor's memory management hardware to
map virtual address 0xf0100000 (the link address at which the kernel code expects to run) to physical
address 0x00100000 (where the boot loader loaded the kernel into physical memory). This way, although
the kernel's virtual address is high enough to leave plenty of address space for user processes, it will
be loaded in physical memory at the 1MB point in the PC's RAM, just above the BIOS ROM. This approach
requires that the PC have at least a few megabytes of physical memory (so that physical address 0x00100000
works), but this is likely to be true of any PC built after about 1990.

R B 4 EL 4 #20xf0100000 B4t £]0x100000 , 0xf010000c(7 Bk 5 £0x10000c, ... 52 b2 T30 7% #e 28 k
A B (R SE MR T W~k B T3 B e i 3F . 4 BB T R — AN/

MJE sh{E B RATR AT LLANIE IX /& (Z AT iX P message#i LM 1)

k> kerninfo

special kernel symbols:
_start 00160600C
entry fe1eeeec (virt) ©010808c

etext f0101907 (virt) 00101987
edata f0112300 (virt) 00112300
end 0112944 (virt) 00112944
Kernel executable memory footprint:

JERARKIE CEE.. JFRobjdumpRHEH T UERIGEE.. . RIEE O, fE ...
X B VMA== virtual memory address LMA == load memory address
So, 0xf0100000/2 & il i hit:, B T AN A B3 45 FH IRILMA, - 93 Hihik



Size VMA LMA File off
00001907 f0100000 00100000 00001000
CONTENTS, ALLOC, LOAD, READONLY, CODE
00000730 f0101920 00101920 00002920
CONTENTS, ALLOC, LOAD, READONLY, DATA
00003871 f0102050 00102050 00003050

CONTENTS, ALLOC, LOAD, READONLY, DATA

000018ba f01058c1 001058c1 000068cl
CONTENTS, ALLOC, LOAD, READONLY, DATA
00002300 f0108000 00108000 00009000
CONTENTS, ALLOC, LOAD, DATA

00000644 f0112300 00112300 00013300
ALLOC

00000024 00000000 00000000 00013300
CONTENTS, READONLY

How does the boot loader decide how many sectors it must read in order to fetch the entire kernel from
disk? Where does it find this information?

R 35 elfks 2T M- 17 10 15 B0 8 FE R B
BERRE:
BXEF/EERRNZ VMA FILMA

Take particular note of the "VMA" (or link address) and the "LMA" (or load address) of the .text section.
The load address of a section is the memory address at which that section should be loaded into memory.

The link address of a section is the memory address from which the section expects to execute. The linker
encodes the link address in the binary in various ways, such as when the code needs the address of a global
variable, with the result that a binary usually won't work if it is executing from an address that it is not linked for.

T Rkern/kernel ) ELF header



of f Ox00001000 0xf0100000 paddr 6x00160000 align 2**12
filesz Ox0000717b 0x0000717b flags r-x
of f Ox00009000 0xf0168000 paddr 6x00168000 align 2**12
filesz Ox0000a300 Ox0000a%44 flags rw-
of f Ox00000000 Ox00000000 paddr 8x00000000 align 2**4
filesz Ox00000000 Ox00000000 flags rwx

Size VMA LMA File off
.text 001967 0160006 00100060 60001008
CONTENTS, ALLOC, LOAD, READONLY, CODE
.rodata 0006730 0161926 00101920 60082928
CONTENTS, ALLOC, LOAD, READONLY, DATA
.stab 00003871 0162056 00102050 60083058
CONTENTS, ALLOC, LOAD, READONLY, DATA
.stabstr 000018ba fO1658c1 ©816058cl 6060868cl
CONTENTS, ALLOC, LOAD, READONLY, DATA
.data 0000a300 TfO1680060 OO1080600 60009008
CONTENTS, ALLOC, LOAD, DATA
.bss 0eeees644 0112300 001123600 00013300
ALLOC
.comment 00000024 00000006 O0O0O0OOGOOL 00013300

T & obj/boot/boot.outf] ELF header
ce_codeflabS objdump -h obj/boot/boot.out

obj/boot/boot.out: L HHER elf32-1386
T
Idx Name Size VMA LMA File off
.text 0000017c 00007cO0 O00007cH0 00000074
CONTENTS, ALLOC, LOAD, CODE

.eh_frame 000000be @OEO7d7c 00007d7c 000001f0
CONTENTS, ALLOC, LOAD, READONLY, DATA
.stab 000007be 0O0O00EO 00000000 00000230

CONTENTS, READONLY, DEBUGGING

.stabstr 00000846 00000000 OO0000OODO OCOOO0asSe
CONTENTS, READONLY, DEBUGGING

.comment 00000024 00000000 OO0000OODO ©00001296
CONTENTS, READONLY

SERTIX BABEAA LOADIRE (KL 5 it .text .eh_frame), A ¥ A 77 .comment

update:2014.10.10 X E MR TRZ B RMER , XEWRESFRE, F3lab2ikermnel I N F 2 f#lHHA
BAIE

AtAT

Back in boot/main.c, the ph->p_pa field of each program header contains the segment's
destination physical address (in this case, it really is a physical address, though the ELF specification is vague
on
the actual meaning of this field).

THXMMRAILSM ELF headeriz AB|NFHHIERE. MG ELFHDR->e_entry/E AR A L



ph = ( Proghdr *) (( *) ELFHDR + ELFHDR-=e_phoff);
eph = ph + ELFHDR->e_phnum;
for (; ph < eph; ph++)

readseg(ph-=p_pa, ph-=p_memsz, ph->p_offset);

(( (*)( )) (ELFHDR->e_entry))();

Exercise 4. Read about programming with pointers in C. The best reference for the
C language is The C Programming Language by Brian Kerighan and Dennis
Ritchie (known as 'K&R"). We recommend that students purchase this book (here
is an Amazon Link) or find one of MIT's 7 copies.

Read 5.1 (Pointers and Addresses) through 5.5 (Character Pointers and Functions)
in K&R. Then download the code for pointers.c, run it, and make sure you
understand where all of the printed values come from. In particular, make sure you
understand where the pointer addresses in lines 1 and 6 come from, how all the
values in lines 2 through 4 get there, and why the values printed in line 5 are
seemingly corrupted.

There are other references on pointers in C (e.g., A tutorial by Ted Jensen that cites
K&R heavily), though not as strongly recommended.

Warning: Unless you are already thoroughly versed in C, do not skip or even skim
this reading exercise. If you do not really understand pointers in C, you will suffer
untold pain and misery in subsequent labs, and then eventually come to understand
them the hard way. Trust us; you don't want to find out what "the hard way" is.

XAvexercise 48l RIRBERERGUMEE, HEE, TAEEIERAEJIOST i i IEKARE F K B BUBRIT. ..

T RXA pointer.cHIMl, WRIRAdebug, ARicompilesR /5 ReHI W IER, HEARIBEHBRIEREAZ T

Exercise 5. Trace through the first few instructions of the boot loader again and
identify the first instruction that would "break" or otherwise do the wrong thing if
you were to get the boot loader's link address wrong. Then change the link address
in boot/Makefrag to something wrong, run make clean, recompile the lab with
make, and trace into the boot loader again to see what happens. Don't forget to
change the link address back and make clean again afterward!


http://blog.csdn.net/cinmyheart/article/details/39755621

Traafc " WE " KFET . BN SR O NEREERMREEN (KIS . aUREEMIEAER, &
Rt . X BRI =R Sz boot/Makefrag B i i) #E bk, R 5 1 IRE JOS A S Nt g va ey

FAR RN £ BIX M Makefilel 2 % S #E 5, fEkernel |d R

SERE, RIECABHIHAE L T 0xFO000, EHmiFENE, RERTEEREINN, SEAERRAZEEA
W, TEEFERAZ, TEREEWER. XEMALET.

Exercise 6. We can examine memory using GDB's x command. The GDB manual
has full details, but for now, it is enough to know that the command x/Nx ADDR
prints N words of memory at ADDR. (Note that both 'x's in the command are
lowercase.) Warning: The size of a word is not a universal standard. In GNU
assembly, a word is two bytes (the 'w' in xorw, which stands for word, means 2
bytes).

Reset the machine (exit QEMU/GDB and start them again). Examine the 8 words
of memory at 0x00100000 at the point the BIOS enters the boot loader, and then
again at the point the boot loader enters the kemel. Why are they different? What is

there at the second breakpoint? (You do not really need to use QEMU to answer
this question. Just think.)

i) 12 & BIOS enters the boot loaderkst fi ik 0x001000007F 46 ) J\Mwords 4 & %<
1 enter kernel f) B} X AN s ik )\ ASwordsAAl] 2 [8] 8 H 4 A F) ?
A % SZFr B enter boot loaderis ik 2 0x7c00 J5 & Hienter kernel #ihik 2 0x10000c

BRERET LR BRENSEHEBREEERHAL )



exeeeafffe in 2?7 ()

+ symbol-file obj/kern/kernel
(gdb) b *0x7cee

Breakpoint 1 at @x7c@o

(gdb) b *8x18000C

Breakpoint 2 at 8x10000c
(gdb) ¢

Continuing.

L 0:7cO0] == Bx7cOO: cli

Breakpoint 1, 0xe0007ce0 in 2?7 ()
(gdb) x /8w Bx100000

Ox00000000 Ox00000000 Ox00000000 Ox00000000
Ox00000000 Ox00000000 Ox00000000 Ox00000000

The target architecture is assumed to be i386
=> Ox10000c: mMoVW $0x1234,0x472

Breakpoint 2, 0xe010008c in ?? ()

(gdb) x /8w 0x100000
Ox1badboez 0x00000000 Oxed4524ffe Ox7205Cc766
0x34000004 Ox0000b812 0x220f0011 Oxchz200fds

AR BRETE IR, XA b B R R A K, ATERZHN, FEHAEEEE AE? Bk, &
EEBMILEHELSRER, HFEENARABE—THLRES.

—PIRERS ! | AL objlkern/kernel VLAY . 7347 & Ffilenter kernel pointhf s 4t 7 % )0x100000
i) N 2

with this command or "print’.

(gdb) x /i ©x1e0000
0x100000 : add 0x1bad(%eax),%dh

(gdb) x /201 @x100000
0x100000 : add 0x1bad(%eax),%dh
0x100006 : add %al, (%eax)
0x100008: decb 0x52(%edi)
0x10000b: in $0x66,%al
0x10000d: movl $0xb81234,0x472
0x100017: add %dl, (%ecx)
0x100019: add %cl, (%edi)
0x10001b: and %al,%bl
0x10001d: mov %Cro,%eax
0x100020: or $0x80010001,%eax
0x100025: mov %eax,%cro
0x100028: mov $0xfe10002f,%eax
0x10002d: jmp *Heax
0x10002f : mov 50x0,%ebp
0x100034: mov $0xf0110000,%esp
0x100039: call 0x10009d
0x10003e: jmp 0x10003e
0x100040 : push  %ebp
0x100041: mov %esp,%ebp

IAE T WIZATE (I Zbootloader) MOx100000H 46, FEEEMIA kern/kernel Idi#iid i —2, BAI&ZF ELF
headeri#iid —2 : )

Part 3: The Kernel



Exercise 7. Use QEMU and GDB to trace into the JOS kernel and stop at the movl
Ybeax, %cr0. Examine memory at 0x00100000 and at 0xf0100000. Now, single step
over that instruction using the stepi GDB command. Again, examine memory at
0x00100000 and at 0xf0100000. Make sure you understand what just happened.

What is the first instruction after the new mapping is established that would fail to
work properly if the mapping weren't in place? Comment out the movl %eax, %cr0
in kern/entry.s, trace into it, and see if you were right.

AEE T, sigBEIRE movl %eax, %cr0, LRHIEHMEEFERMHIBIAR, RSKI, EXFIRSZH,
ALK N B RA —HR. ZEMAE—HT. REBRZEEERAE RIS TS, Sk 3% X E6E %A B
SR B E L, TR AEMIA RN, FRARZE, BTHBESRHNRKFE Kern/enterpgdir.c),
B R 30 M 1k R i e [R] — Py 2 ik (X 3

FERIIN— LA
ST T T 5 R ARG 3 — Ik

Read through kern/printf.c , lib/printfmt.c, and kern/console.c (Jk IEF A HEA L. .)

Exercise 8. We have omitted a small fragment of code - the code necessary to print
octal numbers using patterns of the form "%e0". Find and fill in this code fragment.

“We have omitted a small fragment of code the code necessary to print octal numbers using patterns
of the form "%0". Find and fill in this code fragment.”

Bl printfmt.cR J5 7 N in T ACRS BD Al

num = getuint(&ap,l1flag);
base = ' ;
goto number;

XEPFARZ AR MRS, R Z05 I 162t ) % s — N8Bkl fay i A 4028 A B AT UL T



Be able to answer the following questions:
1. Explain the interface between printf.c and console.c . Specifically, what function does console.c
export? How is this function used by printf.c ?

ch, *cnt)

cputchar(ch);
*cnt++;

veprintf(
{

cnt = 0;

vprintfmt(( *)putch, &cnt, fmt, ap);
return cnt;

ap;
cnt;

va_start(ap, fmt);
cnt = veprintf(fmt, ap);
va_end(ap);

return ent;

X B F R AT A M printfAH < ER $(JOSH), s E&RR“— B 45", B T console.c B TH Fputch e 1.
B printfi SLEBLF A 2 T S8R K HT5
S FXFEEIGHMER, REXES FEHUW:

2. Explain the following from console.c :

if (crt_pos »= CRT_SIZE) {
i;

memmove(crt_buf, crt_buf + CRT_COLS, (CRT_SIZE - CRT_COLS)

izeof( DE
for (1 = CRT_SIZE - CRT_COLS; i < CRT_SIZE; i++)
crt_buf[i] = | A
crt_pos -= CRT_COLS;

FERGW LT F R B buffer2 B T, X BEiEEmemmove Lt £IEHE NS HiE F K 3 byteF)
F—ANSHIEREE, XEn bytelHE=/NSHIE .

wnRbufferii T, 1IERHF —TEZHET ¥, THRE—T, Hhforf@BFIRALL(ZH), &/5Hcrt_posET
BJE—THIATE !


http://blog.csdn.net/cinmyheart/article/details/24582895

3. For the following questions you might wish to consult the notes for Lecture 2. These notes cover GCC's
calling convention on the x86.

Trace the execution of the following code step by step:

int x =1, y =3, z = 4;
cprintf("x %d, y %x, z %d\n", X, y, z);

In the call to cprintf() , to what does fmt point? To what does ap point?
ft+a R 4% = 3 B R 775 BB .ap $R R — A va_list KA &
A XL )L ? RIGLE A HE)... DL Flupdate.

List (in order of execution) each call to cons_putc, va_arg, and vcprintf. For cons_putc, list its argument
as well. For va_arg, list what ap points to before and after the call. For vcprintf list the values of its two
arguments.

4. Run the following code.

unsigned int i = Ox00646c72;
cprintf("H%x Wo%s", 57616, &i);

What is the output? Explain how this output is arrived at in the stepbystep manner of the previous exercise.
Here's an ASCII table that maps bytes to characters.

£ He110 World
B ARG e R, BRR R R PR ascif i st 2 T

REER — TXEK %sHa —ITE i KR K, BT Rlittle endiantla:, Fr AR ELE %77 KRR 272 6C
64 OO Ffifi 77 [ . IX e X S fasciifd st 2 r 1 d



The output depends on that fact that the x86 is littleendian. If the x86 were instead bigendian
what would you set i to in order to yield the same output? Would you need to change 57616 to a different
value?

Here's a description of little and bigendian and a more whimsical description.

1R 2 big endianWi i 2&i = 0x726c6400, 4 & E 2t 3£ 57616.

5. In the following code, what is going to be printed after 'y='? (note: the answer is not a specific value.) Why
does this happen?
cprintf("x=%d y=%d", 3);

yJE = IT BN RS

6. Let's say that GCC changed its calling convention so that it pushed arguments on the stack in declaration
order, so that the last argument is pushed last. How would you have to change cprintf or its interface so that it
would still be possible to pass it a variable number of arguments?

BREHREZERKSHHI LI

#ifndef _STDARG_H
#define _STDARG_H

typedef char *va_list;

/* Amount of space required in an argument list for an arg of type TYPE.
TYPE may alternatively be an expression whose type is used. */

#tdefine __va_rounded_size(TYPE) \
(((sizeof (TYPE) + sizeof (int) - 1) / sizeof (int)) * sizeof (int))

#ifndef _ sparc__

#define va_start(AP, LASTARG) \

(AP = ((char *) &(LASTARG) + __va_rounded_size (LASTARG)))
#else
#define va_start(AP, LASTARG) \

(__builtin_saveregs (), \

AP = ((char *) &(LASTARG) + __ va_rounded_size (LASTARG)))
#endif

void va_end (va_list); /* Defined in gnulib */
#define va_end(AP)

#define va_arg(AP, TYPE) \
(AP += __va_rounded_size (TYPE), \
*((TYPE *) (AP - __va_rounded_size (TYPE))))

#endif /* _STDARG_H */

M LT AE 2, va arg B UL G KB T — S8R BRI bb . XA S2B 5 s IA
R BT gn i a8 R AN AE 22 U R 2 BNAR . B R N RAEIR I 7 KI5 RIS HURE T W17
Huhik BRI AL B B DA 0 SR ZE DA 7 B0 (57 AR OB 22 B AR 4 G 1 0 200 DA I FRD BT B M A 72 K 2 3
JEtk. QRS IFSER T BRI, 28T AR BIEHIUL A K28, BaFE B EEAREFEK
va_start #l va_arg B2 44 KOS A E 8205 BN AT BRI o AR AU, B LR AR T, A



X FHERR B IR B I8 2 22 i CSAPP ¥ lab 2 bomb~ $#& AT HLIERIFF L)

KT 7 A5 U L 1 i) A

MEcga putcE %,

XA RcHI8bitbl ER TR0 MRE, BARAERITEHRFER. WRARE, Mol REE...
Fo R AR ] 2

int ciX /MR B ARSI K] B/ asciif . #:E8~15 bits I kIl Bl far .

RN T R EE, XEREFIEDEREBENMRTE, BFAE BT I E R i~

& Nib/printfmt.c EFfcase ‘¢ BH/MEERIEH, HiNT —4case ‘'C , HHE T —NERLEColorkiLid R
AFEERE R

ch = va_arg(ap, ) + Color;
putch(ch, putdat);
Color =

break;

switch(va_arg(ap, ))
{
case COLOR_RED:
Color = COLOR_RED=<=< ;

break;

case COLOR_GRN:
Color = COLOR_GRN<< ;

MR 752 &8 /kern/monitor.ciX A~ L4



cprintf( ,COLOR_GRN, );
cprintf( 5

KO~! ... HRERARREITESZEN, HEXNXEK =H8bitsHKHAZH A RE..So. . -

entering test_backtrace
entering test_backtrace
entering test_backtrace
entering test_backtrace
entering test_backtrace
entering test_backtrace

_leaving
"leaving

ileaving
leaving
leaving
leaving

test_backtrace
test_backtrace
test_backtrace
test_backtrace
test_backtrace
test_backtrace

Welcome to the JOS kernel monitor?
Type "help’ for a list of commands.
K>

S ARG HER I IS, ERBER RIRIEREL, TRIH IR (i — T )& T ...

Xt FJOS lab1 HISERMEEH E L A eERI#TT, LLEHupdate....

Exercise 9. Determine where the kernel initializes its stack, and exactly where in
memory its stack is located. How does the kernel reserve space for its stack? And
at which "end" of this reserved area is the stack pointer initialized to point to?

kern/entry.S XANEBS 5EE T B BT fIboot stack. #:I5 & $bootstacktop, X AMC 4w -4 R B T BT UFE
I,

FEHHIBE, FEbootioaderfEFHIKIEE A, TR BUR RERIECABLZ 5, /A 3IHIboot stackwml t 4 7 £ Bt
TR BN G, AR5 RKSTKSIZER /MR, T/ RARTN.


http://blog.csdn.net/cinmyheart/article/details/39161471

Exercise 11. Implement the backtrace function as specified above. Use the same
format as in the example, since otherwise the grading script will be confused.
When you think you have it working right, run make grade to see if its output
conforms to what our grading script expects, and fix it if it doesn't. After you have
handed in your Lab 1 code, you are welcome to change the output format of the
backtrace function any way you like.

If you use read_ebp(), note that GCC may generate "optimized" code that calls
read_ebp() before mon_backtrace()'s function prologue, which results in an
incomplete stack trace (the stack frame of the most recent function call is missing).
While we have tried to disable optimizations that cause this reordering, you may
want to examine the assembly of mon_backtrace{) and make sure the call to
read_ebp() is happening after the function prologue.

fE/kern/kdebug.c EH&E BX B, XETHA__STAB BEGIN _ AREARE



debuginfo_eip( addr, Eipdebuginf
{
Stab *stabs, *stab_end;
*stabstr, *stabstr_end;
1file, rfile, 1fun, rfun, 1lline, rl

info-=eip_file =
info-=eip_line = ;
info-=eip_fn_name =
info-=eip_fn_namelen = ;
info-=eip_fn_addr = addr;
info-=eip_fn_narg A

if (addr >= ULIM) {
stabs = _ STAB_BEGIN__ ;
stab_end = __STAB_END__;
stabstr = _ STABSTR_BEGIN _;
stabstr_end = _ STABSTR_END__ ;

__STAB BEGIN__ _ STAB_END__#H% % X 7E/kern/kernel.Id & i

THEHEAH T kernel Id EE R 2



ENTRY(_start)

SECTIONS
{

/* Link the kernel at this address: "." means the current address */
. = OxF0100000;

/* AT(...) gives the load address of this section, which tells
the boot loader where to load the kernel in physical memory */
.text : AT(0x100000) {
*(.text .stub .text.* .gnu.linkonce.t.*)

HER T WZ BN 2)ox 1000004 t: ikt 4t

PROVIDE(etext = .); /* Define the 'etext' symbol to this value */

.rodata : {
*(.rodata .rodata.* .gnu.linkonce.r.*)
}
/* Include debugging information in kernel memory */
.stab : {
PROVIDE(__STAB_BEGIN__ = .);//XBE#E YT _ STAB_BEGIN_ %% & Z0xF0100000
*(.stab);
PROVIDE(__STAB_END__ = .);

BYTE(®) /* Force the linker to allocate space
for this section */

.stabstr : {

PROVIDE(__STABSTR_BEGIN _ = .);

*(.stabstr);

PROVIDE(__STABSTR_END _ = .);

BYTE(®) /* Force the linker to allocate space
for this section */

/* Adjust the address for the data segment to the next page */
. = ALIGN(ex1eee); //EHIEEMbssB B F—R

/* The data segment */
.data : {
*(.data)

}

PROVIDE(edata = .);

.bss : {
*(.bss)
}

PROVIDE(end = .); //TF—THIEHEHREkerneIRIGBIIE RALE

/DISCARD/ : {

*(.eh_frame .note.GNU-stack)
}
}



1file = 0;

rfile = (stab_end - stabs) - ;
stab binsearch(stabs, &lfile, &rfile

B EE T fEstruct Stab F ki R E B &Mk
< Fstruct stabF i 7 — N E A

kdebug.cH)iE Bt 1R IE 2

// stab_binsearch(stabs, region_left, region_right, type, addr)

//

// Some stab types are arranged in increasing order by instruction

// address. For example, N_FUN stabs (stab entries with n_type ==

// N_FUN), which mark functions, and N_SO stabs, which mark source files.
//

// Given an instruction address, this function finds the single stab

// entry of type 'type' that contains that address.

//

// The search takes place within the range [*region_left, *region_right].
// Thus, to search an entire set of N stabs, you might do:

//

// left = 0;

// right = N - 1; /* rightmost stab */

// stab_binsearch(stabs, &left, &right, type, addr);
//

// The search modifies *region_left and *region_right to bracket the
// ‘'addr'. *region_left points to the matching stab that contains
// ‘'addr', and *region_right points just before the next stab. If
// *region_left > *region_right, then 'addr' is not contained in any
// matching stab.

//

// For example, given these N_SO stabs:

// Index Type Address

// o SO 10100000
// 13 SO 0100040
// 117 SO 0100176
// 118 SO 10100178
// 555 SO 10100652
// 556 SO 10100654
// 657 SO 10100849

// this code:

// left = @, right = 657;

// stab_binsearch(stabs, &left, &right, N_SO, 0xf0100184);
// will exit setting left = 118, right = 554.

//

X/ stab_binsearch# i #debuginfo_eipiH, 11X 4>kt &4 T HE s struct Eipdebuginfosh #4448 i 77 7 K .


http://blog.csdn.net/cinmyheart/article/details/39972701

IREAEEIX S, debuginfo_eipfE il T # 7 struct Eipdebuginfo4h #4435 4 7E b 75 debuginfo_eip i B 15 5t A £ .
BRER.

Eipdebuginfo {
*eip_file;
eip_line;

*eip_fn_name;
eip_fn_namelen;

eip_fn_addr;
eip_fn_narg;

debuginfo_eip( Eipdebuginfo *info);

HEFEI386_init() & i % 23X 4 B B A H

test_backtrace( );

i B 386 U 4505

test_backtrace( x)

cprintf(

if (x> )
test_backtrace(x- );
- -mon_backtrace( , 0, 8);
cprintf(

XA Lt 2 A RAT LI —>gdb IR KB & i trace dr &
REB A ARSI A RECAR R R, —S P REHRIRITEEARREE " RER " HEE)

update: 2014.10.13

FLSR 7P B8 72 50 2 P T AR 1) R T T O A SR AB 2 2 BT I COLOR ™ IME B AT A T


https://github.com/jasonleaster/MIT_JOS_2014/blob/lab1/kern/monitor.c

D7 D6 D5 D4 D3 D2 D1 DO
rom
H—’
Bk TR

RE HPEE

B 2-10 FRIRHEHERER
S Rr—8, E 07§ BTFiERFEFEALE: D3 E 1 iEF Wi ER, S D6, D5. M
D2, DL, DO WTRLARIAAH B BpARM . B 0 0 P L A6 L& 0T BURSR B4 B B opiamn, Rk
o ERE W& 2-5 FTaR.

F2-5 AIMENERE (X

IRGE | 1 5 B IRGE | 0 R

0000 00 | FAf {Black) 1000 | 08 I (Dark grey)
0001 0l | #f (Blue) 1001 [ P (Light blue )
0010 02 £ (Green) 1010 Oxdba i#42 (Light green)
0011 @03 | Wf {Cyan) 1011 [ W (Light cyan)
0100 (04 | £1% (Red) 1100 | Ouie LT (Light red)
0101 05 | fhET (Magents) 1101 Ol b 4T (Light magents )
0110 @05 | #F{% (Brown) 1110 | Oube i (Yelow)

0111 Ee07 | dEE CLight grey) 1111 Ol Eff (White)

update 2015.02.13 %N T gemuft)# F AR GER (5 3L B AR M fEqemu B I H AR T ...)

Hem

Ctrl-Alt-f

e

Ctrl-Alt-n

P4 R D 4 Ui ' s 14 ) 4 B R B

o n=1: B RAER

o =2 : G 28

e n=3:H 0

Ctrl-Alt

7|05 K

Ctrl-ah

TENHBE R

Ctrl-a x

IB H AL

Ctrl-as

B REBAS B ORAFE N U (T 5 ~-snapshot)
Ctrl-ab

R

Ctrl-ac
EEHE 5 BS T U
Ctrl-a Ctrl-a

KikCtrl-a

£ BT AL BRATT AT A A T T K e 2 A

Iz R & 5, FAT7] LAE B Ctrl-Up, Ctrl-Down, Ctrl-PageUp 1 Ctrl-PageDownfE fE 3 H 1T
3.



FERA 0 SREA6E A -nographic' 2 50 B ATTAT LA A Ctrl-a hoR 75 2 4 3 iy £

update 2015.04.19
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